[Dysfunction of releasing adrenaline in asthmatic adrenaline medullary chromaffin cells due to functional redundancy primed by nerve growth factor].
To investigate the possible causes of the dysfunction of adrenaline release in asthma rats and to identify the role of nerve growth factor (NGF) in this process. Thirty-two SD rats were randomly divided into four groups: control group (n = 8), asthma group (n = 8), NGF group (n = 8) and anti-NGF group (n = 8). The rats of asthma group, NGF group and anti-NGF group were sensitized and challenged with ovalbumin (OVA), and then NGF group and anti-NGF group were treated with NGF and anti-NGF, respectively. Adrenal glands were obtained for electron microscopic examination. The expression of phenylethanol-amine N-methyltransferase (PNMT) was analyzed by immunohistochemistry combined with the micro-image analysis. The concentrations of adrenaline and noradrenaline in serum were measured by enzyme-linked-immunosorbent assay (ELISA). The data from the electron microscopy showed: (1) Compared with the control group, the number of mitochondria increased, while the concentration of the chromaffin granula decreased in asthma, NGF and anti-NGF groups. (2) There were some drumstick-like and villiform processes in the adrenaline medullary chromaffin cells (AMCC) membrane of the NGF group. The results of immunohistochemistry showed that the average gray value of PNMT of the NGF group was 218 +/- 38, which was significantly higher than those in the control group (182 +/- 25), asthma group (198 +/- 33) and anti-NGF group (195 +/- 41, t = 23.42, 19.76, 17.93, all P < 0.05). Serum levels of adrenaline in the NGF group were (2.9 +/- 0.5) ng/ml. They were significantly lower than those in the control group (7.1 +/- 0.4) ng/ml, asthma group (5.9 +/- 1.7) ng/ml and anti-NGF group (5.7 +/- 0.6) ng/ml (t = 7.64, 5.41, 4.96, all P < 0.01). Serum levels of adrenaline in the asthma group were significantly lower than those in the control group (t = 5.64, P < 0.01). However, no difference was found between the asthma group and the anti-NGF group (t = 0.87, P > 0.05). NGF can prime the functional redundancy of the adrenaline medullary chromaffin cells, which leads to the dysfunction of adrenaline release and hence the pathogenesis of asthma.